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ABSTRACT 

The effectiveness of acceleration training vitb 
children who were in a transition period vas exaained. Forty-eight 
kindergarten children vere separated into four groups on the basis of 
their status (Preoperational vs. Transitional) and whether or not 
they received three sessions of inversion^- negation training. The 
results of the innediate and delayed posttests indicated no 
difference due to the status dioension. However, differences as a 
function of training were aanifest. The results of the investigation 
do not support Inhelder*s contention that acceleration can only occur 
during transition periods between stages. (Author/CS) 
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Currwkt evidence 0inix»Td and Allea» 1971; Hiehardson and Biskia» 1974) 
supports the position tiiat certain eognitive operatic characteristic of con- 
crete operational thought can be acquired by praoperatimial diildren who have 
been exposed to a systeaatieally present^ training prograo* Bonttver, ia the 
rush to Ohallenge Piaget*e contention that children cannot be accelerated ttm 
pseoperationa to concrete operationa reeeardiera have neglected to fonally 
introduce Fiaget*a concept of transitiott period aa an independent variable, Xt 
wae the purpose of this study to explore the effecta of being in the tranaitioa 
period on the auccessfulness of acceleration training. 

FUvell (19^3) observed that there is a period of preparation and shifting 
before stability and final achieveoant of a given stage is reaohed. It ia 
during this period of transition fron one stage to another tljat Xidielder (1969) 
apeeulates that acceleration night be possible, fiben discusaicg the possibility 
of experiaentally inducing conservation in noneonaervere XiOielder stataa "It ia 
clear that the possession of an elenentery invariant (i.e., conservation of 
nuBd>er) is a prerequisite of success even partial success" (19), Thus, in order 
to accelerate conservation the cluld nnat possess soma characteristic of the 
next stage. The initial appearance of theae characteristics sight indicate that 
the child is in a transition period, XnhtidBr's (1969) hypothesis is supported 
by Benin's (1971) extensive review of different types of techniques used to 
train diildren for operativity. He concludes that the facillution of true 
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opar&eivlty 5«ea9 to oeour only in eases where subjects bed psevioosXy displayed 
sons vestige of operstlvlty* 

The pvasent study enployed the tr^nsltioa period betvaea pntoperatloaal 
and eo&erete operational thought as thm optlmna starting point for acceleration* 
Bespoading to Inhelder (1969) children mse considered to be In the transitioii 
period i£ their perfoxaan^ revealed a grasp of conservation of ntasbar bnt noise 
of the ott»r tested first order conservations » 

Method 

Stibleets 

Subject selection was carried out in e two stt^ procedure* First 64 sub** 
jtfcta were randtinly selected fron 196 ^ildren enrolled in a public kindergarten 
In a setRi^roral area of southwest Virginia* Second* all Ss ware screened and 
forty-cig^t of the original 64 children were selected as subjects based on their 
perfomance on the conservation of nvnber» substance and continuous q\iantity 
Itens o£ the Conservation Assesonent Kit (Goldschmidt and Bentler* 1968) • The 
twenty four subjects who could conserve ntober but not continuous quantity or 
substance were assigned to the Transition Group while the remaining 24 subjects 
who could not conserve nwaber* continuous quantity or substance were assigned to 
the totally Preoperational Group. Half of the subjects within each group were 
then randomly assigned to either the treattsant or control group* 

The chronological ages of the subjects at the tiioa of the study ranged 
froiB 64 to 77 mmths for the Preoperational Group and 64 to 81 months for the 
Transition Group* 
A* Experimental 

After subjects were pretested and assigned to their respective groups the 
training procedure was begun. Bach subject in the esq^srluental group was given 
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ehre« individual traisiog Mssions 9V»r a i^od of two tnelw. Tlw inCorln 

period bfitween oaeh training aassion ims three days, 

l!b» experinentet enpXoyed eonservatioa of tiibsteiioa iwing eUy balls as 

the sadiiflk for teaching reversibility, Std>jeets «rere presented vith tiro «aay 
balls rtnd wsxe alloued to decide the balls nese the Sana slse. The e^eriaenter 

ttwn f Itexed the shape of the balls by rolling the clay balls into a sausage 
irfille the subject watched. The subject vas then asked, "Row does this ball have 
■ore clay (unaltered) or does this ball (altexed) Lave aore cUy or does one 
have just as sau^h clay as the other?" If the 8» r ^ct responded correctly the 
eacperisenter voold ask hin to e^lain his answer, the st&Ject responded 
incorrectly or said he didn't know then the experlraenter vould say "But watch 
I can Mke this right back into a ball and then its just the saas as when we 
startod. So they oust have been the ssas all the tisn, right," After his re- 
shap Jig and confirmation by the subject that the two quantities were identical^ 
auc';essive alterations were perfomsd. The alterations used in the treatoent 
weie 1) a sausage, 2) a pancake, 3) a ring, and 4) a tower. The training proee* 
dtre was terednated when the subjects responded correctly to three out of the 
£our alterations. All stibjects reached criteria during each training session, 

T!ie day following the third training session each subject was administered 
the post test (inoediate) on conservation of substance and continuous quantity. 
Three weeka later the saaie posttest (delayed) was readministexed. Por both the 
innediate and delayed posttests a subject was assigned one point if he gave the 
correct answer and an additional point if he was able to justify his response, 
b. Control 

Control subjects were given no training but were isn^diate and delayed 
posttested at the ssfse time as the experimantal subjects. The saais scoring 
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criteria wexe used with the Control eubjeets as tfem eopXoyed with the Bxperi* 
ttental subjects • Order of postf»8tliig ifas randonited «t both testing periods* 

Besttlte 

The subject's posttest scores were analTsed using a Status (Transitional 
vs, Freoperational) x Treataent analysis of variance with repeated aaasures* 
The results of the analysis are presented in Table 1* 

Insert Table 1 Here 

The aain effect of the status condition vas not significant (F • 3.0. 
df « 1» 44). fiovever tite Transition Group (t » 1*21) did nanif^t a higher 
nean score than the Preoperational Gtwtp (2 - .67) • 

As can be seen in Table 1 the B^rinental Group (2 *» l«7l) achieved sig* 
nificantly higher scores (P • 23.4, df - I, 44) than the Control Group (i - •19), 
while the difforence between the innediate and delayed posttests failed to reach 
statistical significance (F » 1.9, df » 1, 34). In addition, none of the inter<- 
action affecta approached statistical significance. 

* 

Insert Table 2 Here 

A more descriptive presents ticn of the results is included in Table 2. 
As can be observed the Bxperlaiental^Transitlon Group contained the most subjects 
who were successful on either one or both of the posttest iteas. This superio- 
rity was maintained for both posttests. However, in general the data presented 
in Table 2 correspond directly to the results of the analysis of variance. The 
differences in the nus&er of subjects Vho successfully coo^leted one or both 
of the posttest Itens was substantially greater between the Experioental and 
Control Groups than between the Preoperational and Transitional Groves. 

o 
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Eegairdleas of treatsient eondltlon there were 7 eod 5 Freopesatloael subjects 
who completed at least one Itea on the lanediate and dela]^ posttesta respec- 
tively aa eonpared to 11 and 9 in the Transltioo Group. When elisdnating the 
dlffsrencea in atatua condition there vere 17 and 14 &qperiasntal aubjfseta «ho 
collated at least one Itea in the inaedlate and dftlayed poatteata reapeotively. 
IRille there was only one Control aubjeot who conq^leted any of the Itens. 

Dlscuaslon 

The results stand In contTadietion to Xnhelder's (1969) reconaendatlon 
that the transition period Is the optlaal tlaw for acceleration training. The 
difference between the Preoperational and Transition Groups was not statiati- 
eally significant. On the contrary » the atatiatically significant difference 
between the Experlnantal and Control Groups provide further evidence thst cer- 
tain conservations can he acquired by child rem who prior to acne training did 
not possess the ability. These results in ooQjunctlon with tlie results reported 
in the Brainard and Allen (1971) and Richardson and Blskin (1974) reviews 
atrongly support the hypothesis that the tranaitlon period is relatively unim- 
portant when coaalderlng the probability of success of acceleration training. 

It is highly likely that our rcaulta are a function of the operational 
definition of transition period used In this investigation. Our definition 
lacked atrottg enplrleal support and was based prlmarllx on the authora* inter«- 
pretatlon of a nunber of theoretical statenents. The latrodxtctlonT 9f alternate 
conceptualizatlODS of the transition period concept into future investigatlona 
tBlght produce resulta which are conslatent with lohelder's (19&9) contention 
thst this epoch is the optinua tine for .acceleration. 

Elklnd (1967) provides an alternative which could be supported by the re- 
sults of previously successful acceleration studies. Taking into conalderatlon 
that (1) preoperational children have the ability to m3m identity judgnenta. 
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vhlch Blfciod (1967) H»ls are cct^esdaty for uodarstaadlng eoiwexvation and 
(2) that preoperational eklldren lack tbe abUlty to nake the equlvaleoee 
Judgwenta which are neceeaaxy for aoeceaa en PUgetlaii eonaervatloii taatu; It 
ia reaaooahle to hypothealze that the experiaental pxocedurea eaptoyed in atia- 
ceaaful acceleration atudiee my be prodding the critical asxwnt of experience 
which ia neceaaary for nonccw; mg aiibjeeta to teat o«t their hypotheaee about 
the equivalence of the altered atiamlua and unaltered etandard. In thia caae 
the tranaltlon period would be defined aa that time when the aubjeot can make 
Identity Judgnanta between a no longer exiating atismli and the tranafomed 
atiauli but not nake equivalence Judgaanta between the alcered atlsRsli and a 
still existing standard. 

A large nuaiber of both Esperinental-Preoperatiottal and Experiaental* 
Tranaition subjects attained conservation* The absence of a statistically 
significant difference between the Preoperational and Tranaition Groups on 
the posttests could have been the result of a treatment that provided both 
groups with all the es^rlences each needed to acquire conaervation. Ideally, 
the treatment should ha\<e consisted of experiences that would have facilitated 
the acquisition of operations that were preventing the Transition Croup from 
conserving, but not Include all the experiences that were necessary for the 
attalnoent of conservation by the Preoperational Group • In essence a stronger 
match between the status of the Transition subject atid the treaoneot is required. 

Even thougih there are serious alternative explanations for the results of 
this investigation, there is still the possibility that the concept of a transi- 
tion period is unnecessary. The authors* orientation in defining the transition 
period was influenced by two theoretical assumptions. One that the ability 
to conserve appears es an integrated whole. And two that there is a hi^er 
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prolwblllty for suecees€ul accaloratlon txalDiog vhcm the subjeet possessea at 
least a vestige of an elenentary Invarlaiit. The authors did not eonsider the 
possibility that the acquisition of conservatioo oould be subdivided into a 
sequential aeries of eub-skllls and that the success of ac » i iaratiou training 
might be contingent on the stdijecta previous ecquisition of chase skills. This 
approach is directly analogous to the concept of imbject natter readinesa popu* 
larly used by curriculum development specialiata. A child la considered ready 
for instruction directed at the achievement of a particular ^ject^ve only after 
he has acquired the neceasary prerequisite skilla erd infosmation. 

The viability of applying the aubject matter readineaa concept to develop- 
mental readiness la supported by Scfawerte and Seholnick*a (1970) task analysle 
of discontinuous quantity. Using a scalogram analysis they were able to define 
a sequential pattern of conparison* identity and aquivelance judgmsnts that vece 
all prerequisite to conservation, ?h»ae data in^ly that thexe may not be a 
transition period es conceptualised ly the authors* But that the ability to 
conserve is predicated on the %cquiaition of a series of potentially trainable 
subskllls* To foster acceleAra&loi an a3q;»e:v Ititinter would assess What specific 
skills a subject lackei antf than provide training directed at the scqulsition 
of these skills. 
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